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A Prime Cordial labeling of a graph G with the vertex set 
V(G') is a bijection / from V{G} to {1,2,3 .... |P(ff)|} such that 
each edge uv is assigned the label 1, if gcd(f(u) } f(v)) = land 
0 if gcd(f(u) } f(v)) > 1 then the number of edges labeled 

with 0 and the number of edges labeled with 1 differ by 
atmost 1. A graph which admits a prime cordial labeling is 
called a prime cordial graph. In this paper, we prove that the 
ternary X-tree and ,C^ J are prime cordial. 
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INTRODUCTION 

We consider a finite, connected undirected graph G = (V(G),E(G)). For standard 
terminology and notations we follows Bondy J.A. and Murthy USR[4], In this section we 
provide brief summary of definition and the required information for our investigation. 

The graph labeling is an assignment of numbers to the vertices or edges or both 
subject to certain condition(s). If the domain of the mapping is the set of vertices (edges) 
then the labeling is called a vertex labeling (edge labeling). 

Many types of labeling schemes have been introduced so far and explored as well by 
many researchers. Graph labelings have enormous applications within mathematics as well 
as to several areas of computer science and communication networks. According to Beineke 
and HegdeM graph labeling serves as a frontier between number theory and structure of 
graphs. For a dynamic survey on various graph labeling problems along with an extensive 
bibliography we refer to Gallian^. 

The study of prime numbers is of great importance as prime numbers are scattered 
and there are arbitrarily large gaps in the sequence of prime numbers. The notation of 
prime labeling was originated by Entringer and was introduced by Tout et al. [8] . 

After this many researchers have explored the notion of prime labeling for various 
graphs. Vaidya and Prajapatif 1011 ' have investigated many results on prime labeling. Same 
authors^ 12 ] have discussed prime labeling in the context of duplications of graph elements. 
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Some Results on Prime Cordial Labeling of Graphs 


Motivated through the concepts of prime labeling and cordial labeling a new concepts 
termed as prime cordial labeling was introduced by Sundaram et al. PI which contains blend 
of both the labeling. 

MAIN RESULTS 

Definition 2.1: (AGtree) Af-tree is the graph obtained by taking five paths P^P^P 3 ,P 4 and P 5 
of some length and identifying the end vertices of Pi,P 2 ,P 3 and then identifying the other end 
vertex of P 3 with the end vertices of P 4 and P 5 . 

Theorem 2.2 : Ternary Af-tree is prime cordial. 

Proof: Let, 

Pfe) l- 1 "^2 * . — L- 1 + 2* . — j_ r +2 . "^311 L * 

V V r 2' — — ■ v n- V v n +2 . 1? 2T2-1. v 2n +2 > ■■ ■ ■■ ■ n - L ■■ W L 

= v n - U^.. w 2 w n 

u 2n/ v 2ji - w n+ ^■’2n — l- , ^2n 

— v n+ 1- w 2n+ !.*■■■■ w 3r- l- U7 3 t2 — ^2tc -y n + J 

and 

E(.G) — {ufUi +1 /l < i < n — 1, n + 1 < i < 2n and 2n + 1 < t < 3 n } U {^i^ + i/1 < e' < n — 1, n -|- 1 < 
e < 2 n and 2?i -f 1 < £ < 3n } U {wjW[ +1 /l < i < n — 1.. n + 1 < t < 2n and 2n -f 1 < i < 3n } 

Case (i): n is even 

Define a labeling f:V{G} -*■ {l, 2 ,3 . 9(n - 1J + 1} 

by /Ciii) = 2i - 1 for 1 < i < n - 1 

= 2: for 1 < i < n — 1 

/(vr.-j = 2n + (2i - 2) for 1 < i < [”J 
/(«■’„) - 3n - 3, 

/(wjj-il = /(«.’„) - 2i for 1 < i < ["] - 1 
fW+i) = 3 ", 

/(v £ ) - -1- 2 for n 4- 2 < i < 2n — 1 


/G* n+1 ) = 3n - 1, 
f(u [) — /Cu [_]_) 4- 2 for 

n + 2 < t < 2n — 1 

/fwii+i) = Sn — 2, 

/(w ; ) = /(wi_ L ) + 2 

for n 2 < i < 2n — 1 

/t^Jn+lA — 3 > 

f(u j) = /■(ui-J + 2 

for 2n -|- 2 < t < 3n — 1 

/Cv 2n+1 ) = 7n - 5, 
f(v [) = /Ci?i_i3 4- 2 

for 2™ 2 < i < 3n — 1 

= 7n ~ 4 , 

/Cw £ ) - 4- 2 

for 2n + 2 < t < 3n — 1 


Case (ii): if n is odd n > 9, r\ 4-1 S 0(mod 3) and n + 1 = 0(mad 10) 

Define a labeling /:P(G] -* (1, 2 ,3 . 9(n - 1) + 1} by 

/(«;) = 2i — 1 for 1 < i < n — 1 
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ftv{) - 2i 

fiwj = 2n + (2i - 2) 
ftw„) - 3n -2 

= /(vr n ) - 2i 
/(!?„+1.) = 3ti - 1 
f(v ;} = /(»;_!> + 2 
/(« n+ J — 3n 

ftui) = /(«[■_ i) + 2 
/(w n+L ) = 5n - 3 
fiwf) - + 2 

faln+l) = Stl — 2 

f(uj) - fitii-i) + 2 

/k’an+i) = 7n - 4 

ft = /(i?£_ L > + 2 
= 7n - 5 

4- 2 


for 1 < t < n — 1 
for 1 < i < [7J 

for 1 < i < [7J 

for 7i + 2 < i < 2n — 1 

for n +■ 2 < i < 2n — 1 
for n + 2<f<2n — 1 

for 2 n + 2 < i < 3 n — 1 
for 2 r\ 4 - 2 < e < 3 n — 1 
for 2 ti +■ 2 < i < 3 -n — 1 


Case (iii) If n is odd n > 9, ?i -|-1 = 0(?Koei3) and n|l5 0(mool0) 
Interchange the labels of iv n _ 2 and IV ^ , in case (ii) 

Case (iv): If n is odd and n = 0(moo3) 

Define a labeling f\V{l 7) -> {1,2,3, . 9(n - 1) -|-1} 

= 2: — 1 for 1 < t < n — 1 
/(i?[) — 2i for 1 < i < 71 — 1 

/■(»’;) = 2n 4- (2: - 2) for 1 < £ < |”J 
/(w n ) = 3n - 2 

= /(vr n ) - 2i for 1 < i < [”J 
/(v n+1 ) = 3a - 1 

f(.vj = f{v [_ L ) for n 4- 2 < i < 2n — 1 

ftun+D = 

ftuj) = ftui-i) 4- 2 for n-|-2<i<2n-l 
/(w n+1 ) = 5 ti - 3 

/■(w[) = /(wy-J + 2 for n + 2<i<2n-l 
ft u 2n+i) = 5n - 2 

/■(r s 0 = /(«[_].} 4- 2 for 2n + 2 < i < 3n - 1 
= 7 ti - 4 

/(v[) = 4- 2 for 2n + 2 < : < 3n - 1 

/( w 2n+i^ = 7n - 5 

/(iv’i) = /(viy.J 4- 2 for 2n + 2 < : < 3n - 1 
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Theorem: 2.3 The graph C^~ is prime cordial labeling, where n is odd and n > 5. 
Proof: Let VTtO = lu L ,u 2 ,. .u n _ lv ....= i? n = vr n } 

Ffc) — [lljU i+ j_, V;v i+ j_, WjW; + j_/l < E < n - 1 } 

Define a labeling -* [1, 2 , 3,... ,3n - 2 } 

Let u B = i? n = w n = 3n - 2 

f ( u s) = 1 
2 

/■(u;) = n - 1 - 2 t for 1 < i < [ 7 ] - 1 

f = 4n - 2 i — 1 for [ 7 ] + 1 < i < n — 1 

f(vi) = n +■ 2i — 3 for 1 < i < n — 1 

/(w;) = 2i + 1 for 1 < i < n - 1 

This satisfies 9,-(0) - sAl) < 1 . 

Hence ' is prime cordial. 
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Theorem: 2.4 Cycle C n , with five chords (makes double triangle),n = 0(mod 3) is 

prime cordial (n is even) n > 12. 

Proof: Case 1 Let G by the Cycle Cn, n is even, n > 12. 

Let ui,U 2 .u n be the vertices of cycle Cn. 

Let e’l = ui U3, e ’2 = U3un-i, e ’3 = U 3 «^j +1 , e\ =U3U|^j +1 Un-ie 5 1= ui Un i be chords of the cycle Cn. 

We define the labeling f:V(G) —{1,2, ....n} as follows : 
f(ui) = 2, f(U 2 ) = 4, f(U3) =6, f(u n )=l 

Label the consecutive vertices Ui, 4 < i < 7 by 8 , 10,.n. and label the remaining 

vertices Ui, where 7 + 1 < i < n-1. by 3,5,7,9.n-1 

In view of the above labeling pattern, we have 

|ef(0) - e f (1) |< 1. 

Hence Cn with five chord is prime cordial. 

Case 2: The Cycle Cnwith five chords (makes double triangle) is prime cordial if n is even 
(except n = 0 (mod 3)) 

Here inter change u n -iby u n -3 

in view of the above labeling pattern, we have 

|ef(0) - ef (1) |< 1. 

Hence Cn with five chord is prime cordial 
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Theorem : 2.5 The Cycle Cnwith five chords (makes double triangle) is prime cordial 
if n is odd, n =0 (mod 3) n > 9 and n = 2 (mod 3) 

Proof: Let G by the Cycle c u , n is even n > 9. 

Let ui,U 2 .u n , be the vertices of cycle c n . 

Let e’i = ui U3, e ’2 = U3U n -i 

e ’3 = upj +1 Un-i, el =U 3 up= ande] = ui u n -ibe the chords of the cycle c n we define 
the labeling by f: V(G) -* {1,2, ,...n}as follows 

f(ui) = 2, f(u 2 ) = 4, f(u 3 ) = 6 , f(un)=l. Label the consecutive veritiesui, 4< i < 7 and label the 

remarking vertices ui, pj +1 <i < n . by 3,5,7,9.n 

in view of the above labeling pattern, we have 

|ef(0) — e f (1) |< 1. 

Hence Cn with five chord is prime cordial 

CONCLUSION 

By using a property from number theory, we examined the existence of prime cordial 
labeling of graphs. To investigate analogous results for different graphs as well as in the 
context of various graph labeling problems is an open area of research. 

REFERENCES 

[1] Beineke, L. W., & Hegde, S. M., (2001). “Strongly Multiplicative Graphs, Discussed”. 

Math. Graph Theory 21, 63-75. 

[2] Bondy, J. A. & Murthy, U. S. R. (1976). “Graph Theory and Applications”, (North- 

Holland) New York. 

[3] Burton, D. M. (1980). “Elementary Number Theory”, Second Edition, lV m .C. Brown 

Company Publishers. 

[4] Cahit, I., (1990). “On Cordial and 3-Equitable Labeling of Graphs”, Utilitas Math, 37, 

189 - 198. 

[5] Gallian, J. A. (2010). “A Dynamic Survey of Graph Labeling”, Electronic Journal of 

Combinatorics, 17, DS6. 

[6] Harary, F. (1972). “Graph Theory”, Addition-Wesley, Reading, Mass. 

[7] Sundaram, M., Ponraj, R., & Somasundaram, S. (2005). “Prime Cordil Labeling of 

Graphs”, Journal of Indian Academy of Mathematics, 27, 373-390. 

[8] Tout, A., Dabboney, A. N., & Howalla, H., (1982). “Prime Labeling of Graphs”, Nat Acad 

Sci. Letters 11, 365 — 368. 

[9] Vaidya, S. K. & Barasara, C. M. (2012). “Further Results on Product Cordial Labeling”. 

International J. Math. Combin. 3, pp. 64 — 71. 

[10] Vaidya, S. K., & Shah, N. H., (2013). “Prime Cordial Labeling of Some Wheel Related 

Graphs”, Malaya, Journal of Mathematics, 4 (1), 148 — 156. 

[11] Vaidya, S. K. & Shah, N. H. (2014). “Some New Results on Prime Cordial Labeling”, 

ISRN Combinatornics, pp. 1-9. doi:10.1155/2014/607018. 


Volume 03, Issue 04, Version I, Oct - Dec’ 2016 


18 






Meena et al., (2016) 


[12] Vaidya, S. K., & Prajapati, U. M., (2012). “Some New Results on Prime Graphs”, Open 

Journal of Discreate Mathematics, 2 (3), 99 - 104. 

[13] Vaidya, S. K., & Prajapati, U. M., (2012). “Some Switching Invariant Prime Graphs”, 

Open Journal of Discreate Mathematics, 2 (1), 17 — 20. 

[14] Vaidya, S. K., Ghodasara, G. G., Srivastav, S., & Kaneria, V. J., (2008). “Some New 

Coridal Graphs”, Int. J. of Math and Math. Sci, 4 (2), 81-92. 

[15] Yegnarayanan, V., & Vaidhyananthan, P., (2012). “Some Interesting Applications of 

Graph Labellings”, J. Math. Comput. Sci., 2 (5), 1522 — 1531. 


19 


Volume 03, Issue 04, Version I, Oct - Dec’ 2016 




